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BACKGROUND OF THE INVENTION 
Field of the Invention 

The present invention relates to a display 
apparatus for displaying images from a plurality of 
information processing apparatuses and a method and a 
program for controlling the same. 
Related Background Art 

Conventionally, some display apparatuses comprise 
a coordinate input device such as a digitizer as 
coordinate inputting means. The coordinate input 
device functions as a substitute for a mouse when a 
presentation is given, and can perform activation of a 
program and so on. Some coordinate apparatuses 
attached to conventional display apparatuses have a 
plurality of output terminals that can be connected to 
external apparatuses , but output signals of the 
coordinate input device can be sent to only one 
information processing apparatus that is actually 
displayed on the screen, of information processing 
apparatuses connected to the output terminals . 

Therefore, there is a disadvantage that when image 
outputs of a plurality of information processing 
apparatuses are displayed at a time by dividing a 
display screen or making screens overlap one another. 



the coordinate input device cannot be used as a 
substitute for a mouse for all the information 
processing apparatuses. 

SUMMARY OF THE INVENTION 

The above described conventional example has a 
disadvantage that for all the information processing 
apparatuses connected to a display apparatus having a 
coordinate input device, the coordinate input device 
attached to the display apparatus cannot be used as 
means substituted for a coordinate input device such as 
a mouse. Therefore, for example, when two or more 
presenters give a presentation one after another, 
complicated work is required such that a file is copied 
from the note PC brought by the presenter to the 
information processing apparatus connected to the 
display apparatus, or the information processing 
apparatus currently connected to the display apparatus 
is removed and instead the note PC brought by the 
presenter is connected thereto. 

The present invention can solve the problems 
described above as specific examples, and is intended 
to provide a display apparatus capable of displaying 
images from a plurality of information processing 
apparatuses using one display apparatus, and 
controlling the plurality of information processing 
apparatuses using one coordinate input device, and a 



method and a program for controlling the same. 

The display apparatus of the present invention for 
achieving the above object has the following 
configuration. That is, a display apparatus displaying 
images from a plurality of information processing 
apparatuses , comprising : 

image inputting means for inputting respective 
image signals from the above described plurality of 
information processing apparatuses; 

display controlling means for constructing on a 
display screen display regions in which respective 
image signals from the above described plurality of 
information processing apparatuses are displayed; 

inputting means for inputting a signal containing 
coordinate information ; 

determining means for determining an information 
processing apparatus to which the input signal is sent, 
based on the input signal inputted by the above 
described inputting means; and 

communication means for sending the above 
described input signal to the information processing 
apparatus determined by the above described determining 
means . 

Also, preferably, the above described determining 
means determines an information processing apparatus to 
which the input signal is sent, based on the coordinate 
on the above described display screen indicated by the 
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above described input signal. 

Also, preferably, the above described display 
controlling means displays on a first display region an 
image signal from a first information processing 
apparatus , and displays on a second display region at 
least one image signal from a second information 
processing apparatus in the first display region. 

Also, preferably, the above described display 
controlling means divides the above described display 
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Zi 10 screen into screens, the number of which is equal to 

fZ the number of the above described plurality of 

information processing apparatuses, to construct 
* f display regions in which respective image signals from 

S" ct 

the plurality of information processing apparatuses are 
15 displayed. 

Also, preferably, the above described determining 
means converts the coordinate information indicated by 
the above described input signal into absolute 
coordinate information of a display region 
20 corresponding to the information processing apparatus 
to which the input signal is sent. 

The method for controlling the display apparatus 
according to the present invention for achieving the 
above object has the following configuration. That is, 
25 a method for controlling a display apparatus displaying 
images from a plurality of information processing 
apparatuses , comprising : 



an image inputting step of inputting respective 
image signals from the above described plurality of 
information processing apparatuses; 

a display controlling step of constructing on a 
display screen display regions in which respective 
image signals from the above described plurality of 
information processing apparatuses are displayed; 

an inputting step of inputting a signal containing 
coordinate information; 

a determining step of determining an information 
processing apparatus to which the input signal is sent, 
based on the input signal inputted in the above 
described inputting step; and 

a communicating step of sending the above 
described input signal to the information processing 
apparatus determined in the above described determining 
step . 

The program according to the present invention for 
achieving the above object has the following 
configuration. That is, a program for making a 
computer perform control of a display apparatus 
displaying images from a plurality of information 
processing apparatuses, comprising: 

a program code of an image inputting step of 
inputting respective image signals from the above 
described plurality of information processing 
apparatuses ; 



a program code of a display controlling step of 
constructing on a display screen display regions in 
which respective image signals from the above described 
plurality of information processing apparatuses are 
displayed; 

a program code of an inputting step of inputting a 
signal containing coordinate information; 

a program code of a determining step of 
determining an information processing apparatus to 
which the input signal is sent , based on the input 
signal inputted in the above described inputting step; 
and 

a program code of a communicating step of sending 
the above described input signal to the information 
processing apparatus determined in the above described 
determining step. 

Also, this application includes the following 
invention as an invention that has an effect of 
displaying signals from a plurality of information 
processing apparatuses existing outside a display 
apparatus enclosure and using one coordinate input 
device to indicate a position on a screen, and allowing 
indicated coordinate information to be used selectively 
by a plurality of information processing apparatuses. 

That is, a display apparatus performing display 
based on a first image signal which is an image signal 
from a first information processing apparatus that 



performs a predetermined information processing based 
on a coordinate signal representing a predetermined 
position on the screen displayed on the basis of a 
signal outputted by the apparatus, and a second image 
signal, which is an image signal from a second 
information processing apparatus that performs a 
predetermined information processing based on a 
coordinate signal representing a predetermined position 
on the screen displayed on the basis of a signal 
outputted by the apparatus, characterized by 
comprising: 

a receiving circuit receiving the above described 
first image signal and the above described second image 
signal; 

a coordinate information receiving circuit 
receiving signals from a coordinate input device that 
transforms into a signal an indicated position on a 
display surface on which a screen based on the above 
described first image signal or a screen based on the 
above described second image signal or a screen based 
on both of the above described first image signal and 
the above described second image signal is displayed; 

a determination circuit determining whether the 
input signal inputted from the coordinate information 
receiving circuit is outputted to the above described 
first information processing apparatus or to the above 
described second information processing apparatus; and 
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a communication circuit sending the above 
described input signal to the information processing 
apparatus determined by the above described 
determination circuit. 

This invention does not exclude a configuration in 
which further a signal from an information processing 
apparatus other than the first and second information 
processing apparatuses is displayed, and a signal from 
the coordinate input device is sent to such another 
information processing apparatus. 

Also, for the above described display surface, 
display surfaces of liquid crystal panels, plasma 
display panels, CRT and electron-beam display panels 
using field emission elements, surface conduction 
emission elements, etc. and so on may be adopted in the 
case of a direct view type, and a projection screen is 
equivalent to the display surface in the case of a 
projection type. 

Furthermore, in this invention, this display 
apparatus may have the above described display surface. 
Also, this display apparatus may have the above 
described coordinate input device. At this time, for 
the above described coordinate input device, one that 
can be provided in such a manner that it is placed over 
the above described display surface may be suitably 
employed . 

Also, the above described coordinate input device 



may suitably employ a configuration of reading 
electrically or optically the indicated position on the 
above described display surface. 

Also, the above described determination circuit 
may suitably employ a configuration of determining an 
information processing apparatus that is to send the 
above described input signal, according to information 
that is given externally by a remote control or the 
like, and a configuration of determining an information 
processing apparatus that is to send the above 
described input signal, based on the above described 
input signal. 

Also, here, the sending of the above described 
input signal to the information processing apparatus 
determined by the determination circuit includes not 
only a configuration of sending the above described 
input signal directly, but also a configuration of 
converting and sending the signal. In the case where 
coordinate information on the display surface is 
directly transferred to the information processing 
apparatus, each information processing apparatus 
recognizes on the display surface a display region in 
which its own image signal is displayed, and computes 
the coordinate information that is sent, together with 
position information of the display region in which its 
own image signal is displayed, whereby the coordinate 
in the display region can be identified. 
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On the other hand, the display apparatus has a 
conversion circuit, and the above described input 
signal is converted so that the information processing 
apparatus to which the signal based on the above 
described input signal is sent can use the signal sent 
from this display apparatus without using information 
indicating where the display region in which the image 
signal outputted by the information processing 
apparatus is positioned on the above described display 
surface, whereby each information processing apparatus 
can use coordinate information from the display 
apparatus without recognizing the display region in 
which its own image signal is displayed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a block diagram showing a configuration 
of a display apparatus of Embodiment 1 ; 

FIG. 2 shows one example of a display form of the 
display apparatus of Embodiment 1 ; 

FIG. 3 is a flowchart showing processing performed 
in the display apparatus of Embodiment 1; 

FIG. 4 shows one example of the display form of 
the display apparatus of Embodiment 2 ; 

FIG. 5 is a flowchart showing processing performed 
in the display apparatus of Embodiment 2; 

FIG. 6 shows one example of the display form of 
the display apparatus of Embodiment 3; 



FIG. 7 Is a flowchart showing processing performed 
in the display apparatus of Embodiment 3; 

FIG. 8 shows one example of the display form of 
the display apparatus of Embodiment 4; 

FIG. 9 is a flowchart showing processing performed 
in the display apparatus of Embodiment 4; 

FIG. 10 shows one example of the display form of 
the display apparatus of Embodiment 5; 

FIG. 11 is a flowchart showing processing 
performed in the display apparatus of Embodiment 5; 

FIG. 12 shows one example of the display form of 
the display apparatus of Embodiment 6 ; and 

FIG. 13 is a flowchart showing processing 
performed in the display apparatus of Embodiment 6. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Preferred embodiments of the present invention 
will be described in detail below, referring to the 
drawings . 
<Embodiment 1> 

FIG. 1 is a block diagram showing a configuration 
of a display apparatus of Embodiment 1 . 

In FIG. 1, reference numeral 1 denotes a display 
apparatus. Reference numeral 2 denotes a system bus 
interconnecting various kinds of devices in the display 
apparatus 1 . Reference numeral 3 denotes a CPU 
controlling the entire display apparatus, which 



performs various kinds of processing. Reference 
numeral 4 denotes a ROM, which stores various kinds of 
programs executed by the CPU 3 including programs for 
achieving the present invention. Reference numeral 5 
denotes a RAM, which functions as working areas for 
various kinds of data used by the CPU 3, and temporary 
save areas. Reference numeral 6 denotes a remote 
control interface (I/F) for communicating with a remote 
control unit for the display apparatus 1. Reference 
numerals 7 to 9 denote, respectively, serial interfaces 
(I/F) 1 to 3 being circuits for communicating with 
external apparatuses such as information processing 
apparatuses . 

Reference numeral 10 denotes a signal processing 
unit, which is a circuit for converting RGB signals 
inputted from RGB signal interfaces (I/F) 13 to 15 into 
image forming signals. A liquid crystal panel 11 is a 
display unit displaying an image that is projected onto 
a projector. In the case of a reflection type, the 
image displayed on the liquid crystal panel 11 is 
reflected by shining light on the liquid crystal panel 
11, and the image is projected onto the projector 
screen by way of an optical system. In the case of a 
transparent type, the image displayed on the liquid 
crystal panel 11 is projected onto the projector screen 
by way of the optical system, by shining light from 
behind the liquid crystal panel 11. Description of the 
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remainder following the optical system is omitted here. 

Reference numeral 12 denotes an input interface 
(I/F) being a circuit receiving signals from the 
coordinate input device such as a digitizer. Reference 
5 numerals 13 to 15 denote, respectively, RGB signal 

interfaces (I/F) 1 to 3, which are interface circuits 
for video output signals for external apparatuses such 
as information processing apparatuses. The RGB signal 
interfaces 13 to 15 are connected to the signal 
10 processing unit 10, and the video by the RGB signal is 
displayed on the liquid crystal panel 11, thereby being 
projected onto the projector screen. Reference numeral 
16 denotes a manipulation panel of the display 
apparatus 1. Furthermore, the RGB signal interfaces 13 
to 15 may be either analog or digital interfaces. 
Xa— each Of -tlief ollowing embodiments, the 

— — ■ — 

will be described where the display apparatus/T is used 
to project images of two or three informpttxon 
processing apparatuses. For projecjfedTng images of three 
20 information processing apparatuses onto the display 
apparatus 1, the RGB output/signals of the three 
information processing apparatuses are inputted in the 
RGB signal interfaces 13 to 15 of the display 
apparatus, respectively. Now, assume that the 
25 information processing apparatus that is connected to 
the RGB .gxgnal interface 13 is the information 
proposing apparatus — l-r^tfie inf ormati?m^piiQcessing 
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apparatus that is connected to the RGB signal interface 
14 is the information processing apparatus 2, the 
information processing apparatus that is connected to 
the RGB signal interface 15 is the information 
processing apparatus 

^ft— the i n i tial Condition - — Lhe display apparjxfe *3 , sr 
has image of the information pr^xGe^sing apparatus 1 

projected thereonto, and^fefansfers the input signal of 
coordinate infojan^tion , etc. from the input interface 
12 to th^information processing apparatus 1 via the 
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i s ' c b anq Gd-from th e input ot the— RGB- s i gnal from the 
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infggmat-l on proooccing apparatus 2 to the in p u 1T~"of th* 
RGB signal from the information processing appaptftus 3 
by the manipulation panel 16 or the remot^control 6, 
the CPU 3 changes the input of the ROfi signal that is 
displayed from what is input ted/^rom the RGB signal 
interface 14 to what is inplitted from the RGB signal 
interface 15, and chajKjes the output end for the input 
signal of coordinate information, etc. from the input 
interface 12,/from the serial interface 8 to the serial 
interface/9, to transfer the same to the information 
iing apparatus 3 via the serial interface 9, in 
■ Llie yi.uyi.diu H Lured in L l ie R O M -4< 



proces 



I^rrthe case where the input of the RGB signal 

-ok 

changed from the information processing apparatus 1 to 
the information processing apparatus 3, frojn the 
information processing apparatus 2 to the information 
processing apparatus 1, and from the/inf ormation 
processing apparatus 3 to the information processing 
apparatus 1 by the manipulation panel 16 or the remote 
control 6, similarly, the CPU 3 changes the input 
source for the input of ;£he RGB signal and changes the 
serial interface beiijjg the output end for the input 
signal of coordinate information, etc, from the input 
interface 12 t<r transfer the same to each information 
processing apparatus via the serial interface for which 
the in]Dj*t signal of coordinate information, etc. is 
de£aThed, in accordance with rne program stored TTfT^the 



ROM 4,. 

Furthermore, in this embodiment, not only the 
output end for the input signal of coordinate 
information, etc. can be changed through external 
manipulation using the manipulation panel 16 and the 
remote control 6, but also the output end can be 
determined based on the input signal. The 
configuration thereof will be described using FIGS. 2 
and 3. 

FIG. 2 shows one example of the display form for 
the display apparatus of Embodiment 1 . 

In, Embod i ment — L, — the situation is sh o ym i n w h-i nh 
display region being a sub screen is provided in tj*e 
display region of the display apparatus 1 on wlach the 
image of the information processing apparajras 1 is 
projected, and the image of the information processing 
apparatus 2 is projected onto the s*u> display region. 
The configuration in which the image of the information 
processing apparatus 2 is projected onto the sub 
display region is not particularly limited. Also, the 
positions of the display regions of the information 
processing apparatuses 1 and 2 are not particularly 
limited but , Jror example , each of the screens of the 
inf ormatiprn processing apparatuses 1 and 2 may be 
displayed in the form of multi- window using a general - 
r^po- ^fi wirtr rsr sysri^-cmflt L^q X Wl n^Q*^ ^ 

Processing performed in the display apparatus of 



- 17 - 




"STKT 



15 



20 



Jl^5 
(XT 



Embodiment 1 will now be described, using FIG. 3. 

FIG. 3 is a flowchart showing processing performed 
in the display apparatus of Embodiment 1 . 

Furthermore, in Embodiment 1, manipulation on the 
coordinate input device emulates an operation of a 
mouse, thereby sending the input signal constituted by 
coordinate information and button information to the 
information processing apparatus. 

Ej,rst , — at s 4ep 31 , — tejr t i a l iging process i ng fo-rj^h 'g*'" 
coordinate input device is performed. Thi^ 
initializing processing is carried^tfut when the power 
is turned on, the reset but^ern is pushed, and so on. 
At step S2, whether op^fiot the coordinate of the 
coordinate input device exists in the display region of 
the information processing apparatus 2 is determined. 
If the coordinate of the coordinate input device does 
not exist in tMe display region of the information 
processing apparatus 2, namely if it exists in the 
display region of the information processing apparatus 
1 (if the/ result of the step S2 is NO), the process 
proceeds to step S3 , where the input signal of 
coordinate information, etc. is sent to the serial 
interface 7 connected to the information processing 
^ppaxal^s — T~, and the procfes-fe^Mfts — LO riLep-^S2_-A 



Qxv the other hand -? — if th e coordina t e of 

-£% ■ 

coordinate ini 




xists in the display region of 



Information processing apparatus 2 (if the rest 
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nf i-h A- £tpp i q VKS), -hbgj prnrpgc pT-r»r^ atg»rr€g-^ tO^STep 

S4, where the input signal of coordinate information, 
etc. is sent to the serial interfaces connected to the 
information processing appar atjsrs 2 , and the process 
returns to step S2. In this case, the coordinate is 
converted into an absolute coordinate of the display 
region of th^information processing apparatus 2 by CPU 
3, and^fcfie absolute signal is sent to the information 
rocessinq ap paaegtrrs- 2. 



F mrthormorc T — Llie reason why at step S2 , whether; 
not the coordinate of the coordinate input device 
exists in the display region of the ir^tSrmation 
processing apparatus 2 is determined before whether or 
not the coordinate exist^<Cin the display region of the 
information processiffg apparatus 1 is determined is 
that the disgj^y region of the information processing 
apparatus'" 2 has no portion covered with the display 
m— of the inf orm afci gn processi ng apparatus— 3r-= — 

iH *=w3 — ahpy p. f a ccording to Embodime nt 1, ^ 
based on a indicated coordinate by the coor^inrafEe input 
device, the information processincj^a£paratus to which 
the input signal obtained frt>m the indicated signal is 
outputted is selected"; at the time of displaying the 
image of the information processing apparatus 2 as the 
sub disp^y region of the display region of the 
inf opifiation processing apparatus 1. Then, the input 
Signal of roordi n a t o infor mation, etc. of the 
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q oord inaj-p input device nrm-Mm s+mH 'lu this selected? 
information processing apparatus. Thereby^^a^plurality 
of information processing apparatuses can be connected 
to one display apparatus^-i^liaving a coordinate input 
device to use th^tToordinate input device as the 
coordina^^" input device of each information processing 

^atuc . — 
<Embodiment 2> 

In Embodiment 2 , the case will be described where 
10 screens of three information processing apparatuses are 
projected onto the display apparatus 1. 

Furthermore, since the configuration of the 
display apparatus 1 is same as that of Embodiment 1 , 
the explanation thereof will not be presented. 
15 One example of the display form for the display 

apparatus 1 of Embodiment 2 will now be described, 
using FIG. 4. 

FIG. 4 shows one example of the display form for 
the display apparatus of Embodiment 2 . 

Lp, Embudimeii L 2 , LUe si bt ration is shown in which 

two sub display regions are provided in thejdar^play 
region of the display apparatus lonrwiich the image of 
the information processiruj^at>paratus 1 is projected, 
and the images of JA^inf ormation processing 
25 apparatuses 2^and 3 are projected onto the respective 
sub disj^fay regions. The configuration in which the 

jes of the in^oraiwM-frTm prnrpcgi ng-^w^tnop^ 2 and 
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3^arg"""pTo^ge tod onto the sub display re g i o ns is n o t^ 1 - 
particularly limited. Also, the positions^efihe 
display regions of the inf ormatioj>^5rocessing 
apparatuses 1 to 3 are no£^J>articularly limited but, 
for example, each o|/6he screens of the information 
processing apnaf^tuses 1 to 3 may be displayed in the 
form of mtfiti- window using a general-purpose window 
s y_g*rem such as X Window, 

Processing performed in the display apparatus of 
Embodiment 2 will now be described, using FIG. 5. 

FIG. 5 is a flowchart showing processing performed 
in the display apparatus of Embodiment 2 . 

Furthermore, in Embodiment 2, manipulation on the 
coordinate input device emulates an operation of a 
mouse, thereby sending the input signal constituted by 
coordinate information and button information to the 
information processing apparatus. 



First 7 — at step Gll~ — initializing proce ssing fui 
the coordinate input device is performed. At s£^p S12, 
whether or not the coordinate of the co^jpdinate input 
device exists in the display regipn^of the information 
processing apparatus 2 is determined. If the 
coordinate of the coordinate input device exists in the 
display region of .fciie information processing apparatus 
2 (if the res^ti/t: of the step S12 is YES), the process 
proceeds >to step S13, where the input signal of 
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inte rlace 8 connccled to rne information 
apparatus 2, and the process return^-tt5^step S12. In 
this case, the coordinat^arSconverted into an absolute 
coordinate of th^-display region of the information 
processincj^tfpparatus 2, and the absolute coordinate is 



Fu^thprmnrP , tJm^r^TCnn why stftp sly, whetj 

or not the coordinate of the coordinate xnpvCt device 
exists in the display region of the^ifif ormation 
processing apparatus 2 is dejfc^nnined before whether or 
not the coordinate exists in the display region of the 
information proc^sing apparatus 1 is determined is 
that the di^£KLay region of the information processing 
apparatus 2 has no portion covered with the display 




£qion Of th ^ " ijL£ ^ prnrpcci ng apparatnc T 

QjV - th e other hand, — ±f— the coordinato of the , 
coordinate input device does not exist in the ddTsplay 
region of the information processing apga^atus 2 (if 
the result of the step S12 is NO) , Jfetfe process proceeds 
to step S14, where whether or i)xft the coordinate of the 
coordinate input device ex^s in the display region of 
the information processing apparatus 3 is determined, 
if the coordinate xft the coordinate input device exists 
in the displa^region of the information processing 
apparatus/5 (if the result of step S14 is YES), the 
process proceeds to step S15, where the input signal of 
CQ<frdinate infnrmai-inn, f*rr. — i s o ont to the -s cri ch U . 
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-i n^rfarp 9 connec ted to thn Inform ation p roce; 
apparatus 3, and the process returns^fecT^tep S12. In 
this case, the coordinat^i^converted into an absolute 
coordinate of th^-^tfisplay region of the information 
process irxx^apparatus 3, the absolute coordinate is sent 
t o*^Q iB inf o rmati o n procoss i ng apparaturr 




processxng appal 



Dtr- tho other hand, — ir£ fTFTe coordinate of 
coordinate input device does not exis^<th the display 
region of the information processing apparatus 3 (if 
the result of the step Sjplr^is NO) , the process proceeds 
to step S16, where^tfie input signal of coordinate 
information . is sent to the serial interface 7 
connected to the information processing apparatus 1, 
an a Llia proces s ret urns Lu bLey S12: * 




device, the _JLnformation processing apparatus to which 
tl fS^input cignal obtained from the indicated coo £4inate 
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images of the information processing apparatuses^ and 
3 as the sub display region of the display>^region of 
the information processing apparatus^. Then, the 
input signal of coordinate inf oration , etc. of the 
coordinate input device can/oe sent to this selected 
information processinq/^pparatus . Thereby, a plurality 
of information processing apparatuses can be connected 
to one displav^pparatus 1 having a coordinate input 
device to>*fse the coordinate input device as the 
coordinate input device of each information processing 
g gpara j^s": 7 
< Embodiment 3> 

In Embodiment 3, the case will be described where 
screens of three information processing apparatuses are 
projected onto the display apparatus 1. 

Furthermore, since the configuration of the 
display apparatus 1 is same as that of Embodiment 1 , 
the explanation thereof will not be presented. 

One example of the display form for the display 
apparatus 1 of Embodiment 3 will now be described, 
using FIG. 6. 

FIG. 6 shows one example of the display form for 
the display apparatus of Embodiment 3 . 



Ia Embodiment 3 , the situation is~~3 hu ? 
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two sub display regioirfare provided in the display 
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thg_ i nfogmatrjton processing apparatus i is proj< 
and the images of the information processing 
apparatuses 2 and 3 are projected onto .fefie respective 
sub display regions. In this case^/part of the display 
region of the information processing apparatus 3 is 
hidden by the display region/of the information 
processing apparatus 2. ^phe configuration in which the 
images of the information processing apparatuses 2 and 
3 are projected ontjr the sub display regions is not 
10 particularly limited. Also, the positions of the 
display regiojars of the information processing 
apparatuses^ 1 to 3 are not particularly limited but, 
for exapfele, each of the screens of the information 
processing apparatuses 1 to 3 may be displayed in the 
15 fgirm of multi-window using a general-purpose window 

Processing performed in the display apparatus of 
Embodiment 3 will now be described, using FIG. 7. 

FIG. 7 is a flowchart showing processing performed 
20 in the display apparatus of Embodiment 3 . 

Furthermore, in Embodiment 3, manipulation on the 
coordinate input device emulates an operation of a 
mouse, thereby sending the input signal constituted by 
coordinate information and button information to the 
25 information processing apparatus. 
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J\i,rrrrt , — s-lup S21, — Initializing pJro eesaijag_for 

a<~W _____ 
th e^ coordinaj^ e_j_npu^-- devirce is performed-*— _At step S22, 
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wh^ thrr nr not thn ronrrli n ^tf> o^^t^**— rrorvrrH n^i-^ 
device exists in the display region of the infp^roation 
processing apparatus 2 is determined. If ytne 
coordinate of the coordinate input deyice exists in the 
display region of the information/processing apparatus 
2 (if the result of the step S22 is YES), the process 
proceeds to step S23, where the input signal of 
coordinate informational etc. is sent to the serial 
interface 8 connected to the information processing 
apparatus 2, ajza the process returns to step S22. In 
this case, ;the coordinate is converted into an absolute 
coordinate of the display region of the information 
processing apparatus 2 , and the absolute coordinate is 
£ht to — Lhe Information processing apparatus 2~r 



^FuythcrmorG , — the lea ts on why at s tep S22, — whether^ 
or not the coordinate of the coordinate input ji^vice 
exists in the display region of the information 
processing apparatus 2 is determiijjerfl before whether or 
not the coordinate exists in^tfie display regions of the 
information processing §#paratuses 1 and 3 is 
determined is that ^fcne display region of the 
information pper&essing apparatus 2 has no portion 
covered^wiTth the display regions of the information 



ssing apparatus e s — 1 — arTcT" 3 . 

the othftr hand, if the coordinate of the 



coordinate in 




ice does not exist in the display 
% ion pr o ce ss ing apparatu s— 2 — ( if 
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thgTr&&aX± -_of the step S22 Is NO) , the^p rocess proceeds 
to step S24, where whether or not the coordinate QjKthe 
coordinate input device exits in the displav^egion of 
the information processing apparatus 3 irs determined. 
If the coordinate of the coordinate^input device exists 
in the display region of the iprfr ormation processing 
apparatus 3 (if the result/of step S24 is YES) , the 
process proceeds to step S25 # where the input signal of 
coordinate informajfeoon, etc. is sent to the serial 
interface 9 connected to the information processing 
apparatus 3/ and the process returns to step S22. In 
this case^ the coordinate is converted into an absolute 
coordinate of the display region of the information 
processing apparatus 3, the absolute coordinate is sent 
r n t hf inform a t io n p roce s sing a ppa r a tus 1 — 

P^i'LliBXUiujLe-; — the reason why at stop C2 4, — wlie LlHir 

oral- ^ 

or not the coordinate of the coordinate injmf^ device 
exists in the display region of the information 
processing apparatus 3 is deternprrfed before whether or 
not the coordinate exists irt^the display region of the 
information processing^apparatus 1 is determined is 
that the displav^^egion of the information processing 
apparatus 3^tfas no portion covered with the display 
region^f J^h_^___ i a T o i mati on processing apparatus 1. 



^JJtft— %he- ot tier hand, if the coordinate 

_____ — - 

coordinate input d_e3_JL©er-r3oes not exist in the display 



^ocE^ the infor mation pro^^qfiing appa ra tus 3 ( if _ 
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the result of the step/ S24 is NO) , the process proceeds 
to step S26, where the input signal of coordinate 
information, etc* Isf sent to the serial interface 7 
connected to the information processing apparatus 1 , 
and the process rqrturns to step S22. 

As^-deee±\LUed above, acco rding to Embodiment 3, y 
based on a indicated coordinate by the coordinate input 
device, the information processing apparatj^s to which 
the input signal obtained from the indicated signal is 
outputted is selected, at the tim^of displaying the 
images of the information processing apparatuses 2 and 
3 as the sub display region^ Df the display region of 
the information processing apparatus 1. Then, the 
input signal of coordinate information, etc. of the 
coordinate input device can be sent to this selected 
information progressing apparatus. Thereby, a plurality 
of information processing apparatuses can be connected 
to one display apparatus 1 having a coordinate input 
device ico use the coordinate input device as the 
coordinate input device of each information processing 

<Embodiment 4> 

In Embodiment 4 , the case will be described where 
screens of three information processing apparatuses are 
projected onto the display apparatus 1. 

Furthermore, since the configuration of the 
display apparatus 1 is same as that of Embodiment 1, 
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the explanation thereof will not be presented. 

One example of the display form for the display- 
apparatus 1 of Embodiment 4 will now be described, 
using FIG. 8. 

FIG. 8 shows one example of the display form for 
the display apparatus of Embodiment 4 . 

Iu^ Embodiment — 4-, — g Uuation is shown in which 
two sub regions are provided in the display regioiv^df 
the display apparatus 1 on which the image of tfie 
information processing apparatus 1 is projected, and 
the images of the information processing apparatuses 2 
and 3 are projected onto the respective sub display 
regions. In this case, the display region of the 
information processing apparatus 3 is displayed inside 
the display region of the information processing 
apparatus 2. The configuration in which the images of 
the information processing apparatuses 2 and 3 are 
projected onto the sub display regions is not 
particularly limited. Also, the positions of the 
display regions/ of the information processing 
apparatuses Y to 3 are not particularly limited but, 
for example, each of the screens of the information 
processwg apparatuses 1 to 3 may be displayed in the 
form/of multi-window using a general-purpose window 

Processing performed in the display apparatus of 
Embodiment 4 will now be described, using FIG. 9. 
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FIG. 9 is a flowchart showing processing performed 
in the display apparatus of Embodiment 4 „• 

Furthermore , in Embodiment 4 , manipulation on the 
coordinate input device emulates an operation of a 
mouse, thereby sending the input signal constituted by 
coordinate information and button information to the 
information processing apparatus. 



sTT, — art-otop S31, — initiaXirZriny pi. roessing 
the coordinate input device is performed. AJXstep S32, 
whether or not the coordinate of the co9*5dinate input 
device exists in the display region/6f the information 
processing apparatus 3 is determined. If the 
coordinate of the coordinate ylnput device exists in the 
display region of the information processing apparatus 
3 (if the result of the/step S32 is YES), the process 
proceeds to step S33 /where the input signal of 
coordinate information, etc. is sent to the serial 
interface 9 connected to the information processing 
apparatus 3 , /and the process returns to step S32. In 
this case/ the coordinate is converted into an absolute 
coordinate of the display region of the information 
progressing apparatus 3, and the absolute coordinate is 

riBrr^preoe^s JjgQ apparatus 3. - 

^jj^a^ e - rmor o , — tho r e ason why at otej^^ 
or not the coordinate of the^j^erdo^iate input device 
exists in th§^d±5fflay region of the information 

jpgw^ Scing apparatnr ^ i n r\<*+(*j?m-\ n^rl hfifnrp. Whether r%r — 
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nottKe^ TiUU-nllii aLo e xist s i n the d i splay regions of the 
information processing apparatuses l^jxdr^2^Ts 
determined is that the djL&play region of the 
information prcjxa^ssing apparatus 3 has no portion 
covered^wdTth the display regions of the information 
t±ny apparatuses l ana 2 . ( 



On tho othor hand; — if the c oor dinaL B ot the 



coordinate input device does not exist in the display 
region of the information processing apparatxre 3 (if 
the result of the step S32 is NO) , the process proceeds 
to step S34, where whether or not the >doordinate of the 
coordinate input device exits in the display region of 
the information processing apparatus 2 is determined. 
If the coordinate of the coordinate input device exists 
in the display region of ytfne information processing 
apparatus 2 (if the result of step S34 is YES), the 
process proceeds to/step S35, where the input signal of 
coordinate inf orjrfation , etc. is sent to the serial 
interface 8 cjemnected to the information processing 
apparatus 2^ and the process returns to step S32. In 
this case, the coordinate is converted into an absolute 
coordinate of the display region of the information 
processing apparatus 2, the absolute coordinate is sent 



the inf ormation processing apparatus 2. 

the reason why aL s L^epSji^ wiro-t-fter 

or not the coordinat^j^tlle^oordinate input device 



EuptiibJ-'iiLOi e , 
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pro c o c c inq ao u a-LdL Us" z is deterrtrti rect b o £ oxie ^whether or 
not the coordinate exists in the display^etjlon of the 
information processing appara£i*s 1 is determined is 
that the display regipfl^ of the information processing 
apparatus 2 has^fio portion covered with the display 



display 



^Qti^ the other hand, if the c o ordinate of the ^ 
coor^i^e input device does not exist in 
region of the information procesgifitf apparatus 2 (if 
the result of the step S^^is NO) , the process proceeds 
to step S36, wher^aie input signal of coordinate 
information ^/etc . is sent to the serial interface 7 
connected to the information processing apparatus 1, 
riTB process xeLUrns — bo--s4i BP S32. A 




te-fe5criDei3^abovG , — acc o rding to Embodiment -£7" 
based on a indicated coordinate by the coordinate input 
device, the information processing apparatus to which 
the input signal obtained from the indicated coordinate 
is outputted is selected, at the tipre of displaying the 
images of the information processing apparatuses 2 and 
3 as the sub display region ./df the display region of 
the information processing apparatus 1. Then, the 
input signal of coordinate information, etc. of the 
coordinate inpuj^device can be sent to this selected 
information/processing apparatus. Thereby, a plurality 
of inf cj??fnation processing apparatuses can be connected 
to^ne display appa ratus J having a coordinate input 
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device to use/the coordinate input device as the 
coordinat^input device of each information processing 
appara^s . 
< Embodiment 5 > 

5 In Embodiment 5, the case will be described where 

screens of two information processing apparatuses are 
projected onto the display apparatus 1. 

Furthermore, since the configuration of the 
O display apparatus 1 is same as that of Embodiment 1, 

03 10 the explanation thereof will not be presented. 

%j 

42 One example of the display form for the display 

pi 

M* apparatus 1 of Embodiment 5 will now be described, 

ru 

s using FIG. 10. 

FIG. 10 shows one example of the display form for 
the display apparatus of Embodiment 5 . 




Smooaiment 5~ the situation is shown in whirCn 
the screen of the display apparatus 1 ij5^d3Tvided into 
two sections to project the resp^erCive images of the 
information processing apparatuses 1 and 2 side by 
20 side. The configur'ation in which the images of two 

information processing apparatuses are projected side 
b^cido io not — par Liculaxly li mited.^ 

Processing performed in the display apparatus of 
Embodiment 5 will now be described, using FIG. 11. 
25 FIG. 11 is a flowchart showing processing 

performed in the display apparatus of Embodiment 5 . 

Furthermore, in Embodiment 5, manipulation on the 
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coordinate input device emulates an operation of a 
mouse, thereby sending the input signal constituted by 
coordinate information and button information to the 
information processing apparatus. 

Fi xst, at step ^ 11, ini tializing process4ft^£ar — ^ 
the coordinate input device is performed. At step S42, 
whether or not the coordinate of the coordinate input 
device exists in the display region of tKe information 
processing apparatus 2 is determined/ If the 
coordinate of the coordinate inpjax device does not 
exist in the display region of the information 
processing apparatus 2 (if/the result of the step S42 
is NO), the process proceeds to step S43, where the 
input signal of coordinate information, etc. is sent to 
the serial interface 7 connected to the information 
processing apparatus 1, and the process returns to step 
S42. In thi/s case, the coordinate is converted into an 
absolute *£oordinate of the display region of the 
information processing apparatus 1, and the absolute 
co<£rdinate is sent to the information processing 
/apparaf -yg 1 . 

Otis Lho uLIiex hand, — if the rnnrrii nate of tho 
coorc^nite input device exists in^tjie-^ttisplay region of 
the information proces^irntf^ apparatus 2 (if the result 
of the step ^4-2^is YES) , the process proceeds to step 
S44, v^Mre the input signal of coordinate information, 
e€c. is sent to the spi r^t f 1 1 i| i | | r T,ra ^ " ^nnpopfo^ f 0 the 
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irffcormaX±on proGQoaing apparatus T r; — and. the proces?^ 
returns to step S42. In this case, the cx>odf3inate is 
converted into an absolute coor^in^te of the display 
region of the inf orma^j^riTprocessing apparatus 2, the 
absolute coor£±ifate is sent to the information 
procfts^Ing^ap©arattia — 2~: 



As—tieycrlbed abeve^ — accordjng to Embodi-mont 5. . 
based on a indicated coordinate by the coordinate input 
device, the information processing apparatus/to which 
the input signal obtained from the indic^rced coordinate 
is output ted is selected, at the t±mpr Df dividing the 
screen of the display apparatus Jrinto two sections to 
display the respective display regions of the 
information processing apparatuses 1 and 2. Then, the 
input signal of coordinate information, etc. of the 
coordinate input ><ievice can be sent to this selected 
information processing apparatus. Thereby, a plurality 
of information processing apparatuses can be connected 
to one display apparatus 1 having a coordinate input 
device/to use the coordinate input device as the 
coordinate input device of each information processing 
-appa£ajtus-^- 
<Embodiment 6> 

In Embodiment 6, the case will be described where 
screens of three information processing apparatuses are 
projected onto the display apparatus 1. 

Furthermore, since the configuration of the 
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display apparatus 1 is same as that of Embodiment 1, 
the explanation thereof will not be presented. 

One example of the display form for the display 
apparatus 1 of Embodiment 6 will now be described, 
using FIG. 12. 

FIG. 12 shows one example of the display form for 
the display apparatus of Embodiment 6 . 

Embod aja^nt^ 6 , the situation is sh own in^whi oi 
the screen of the display apparatus is divjLd^a into 
three sections to project the re^f€ctive images of the 
information processina^PlSaratuses 1 to 3 side by side. 
The configuratipfiin which the images of three 
inf ormatifin processing apparatuses are projected side 

Processing performed in the display apparatus of 
Embodiment 6 will now be described, using FIG. 13. 

FIG. 13 is a flowchart showing processing 
performed in the display apparatus of Embodiment 6 . 

Furthermore, in Embodiment 6, manipulation on the 
coordinate input device emulates an operation of a 
mouse, thereby sending the input signal constituted by 
coordinate information and button information to the 
information processing apparatus. 

^JEj jrct^«^at ctop Ottz — initialising pj.uce^s^&g_ J £g3 
the coordinate input devic^-ars^perf ormed. At step S52, 
whether or npjfe--~lrKec;oordinate of the coordinate input 
- exists in the d i -cq*3-**y i tfgmn of t-hfT^TrF^rnritl ^n 
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ppa^ essliiy ct p paratus - 3 io determined. 1£ the- 

coordinate of the coordinate input device exists in the 
display region of the information processing apparatus 
3 (if the result of the step S52 is YESO, the process 
5 proceeds to step S53, where the inpfut signal of 

coordinate information, etc. xjs sent to the serial 
interface 9 connected to the information processing 
apparatus 3, and the process returns to step S52. In 
this case, the cop^inate is converted into an absolute 
10 coordinate of ;the display region of the information 

processing^apparatus 3, and the absolute coordinate is 
Q^m^t-n 1-h^ r inf or m ^i-i on— p-rnnr nr. -tlig 'nppHr'Jril I'lw 

rvr^ j-Y^f^ nthfir hanrt, i-F_fc l n > nun rHmal-fi nT 1 1 i f 

coordinate input device does not exist in tj>e display 
region of the information processing apparatus 3 (if 
the result of step S52 is NO) , the process proceeds to 
step S54, where whether or not tj*e coordinate of the 
coordinate input devise exists in the information 
processing apparatus 2 i^/determined. If the 
20 coordinate of the coordinate input device exists in the 
display region of the information processing apparatus 
2 (if the result/ of the step S54 is YES), the process 
proceeds to acep S55, where the input signal of 
coordinate/Information, etc. is sent to the serial 
25 interfaofe 8 connected to the information processing 

apparatus 2, and the process returns to step S52. In 

tJtflS Ca^ — r^n-rfl i r^-h^ io nnnTrnr1-f>H intn an ahcnlnl-P 
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coordinate of the display region of the information 
processing apparatus 2, th^ absolute coordinate is sent 
to the information procesgang apparatus 2. 

-th e othex hand, — fbf - th o coordinate o f — tire — 
coordinate input device does not exist in the^xsplay 
region of the information processing app^atus 2 (if 
the result of step S54 is NO), the w?ocess proceeds to 
step S56, where the input signal of coordinate 
information, etc. is sent^to the serial interface 7 
connected to the information processing apparatus 1, 
and the process returns to step S52. In this case, the 
coordinate l^s converted into an absolute coordinate of 
the display region of the information processing 
apparatus 1, the absolute coordinate is sent to the 
ifn f rrrmn t i nn prnnrssi n g ap p^^arrrrg^"i # 

descrj^f^ri ^bu w^- — according ro himooaimenL G,- 



based on a indicated coordinate by the coordj^le input 
device, the information processing app^atus to which 
the input signal obtained from th^indicated coordinate 
is outputted is selected, at jfehe time of dividing the 
screen of the display apparatus 1 into three sections 
to display the respective display regions of the 
information processing apparatuses 1 to 3. Then, the 
input signal/^f coordinate information, etc. of the 
coordinate input device can be sent to this selected 
inf orafation processing apparatus. Thereby, a plurality 
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to one display apparatus A having a coordinate input 
device to use the coordinate input device as the 
coordinate input device of each information processing 
apparatus . / 

Furthermore, for the present invention, cases have 
been described where two or three information 
processing apparatuses are connected to the display 
apparatus, but a configuration in which four or more 
information processing apparatuses are connected 
thereto may easily be achieved. In this case, the RGB 
signal interface and the serial interface for each 
information processing apparatus are provided as a 
matter of course. 

Also, in the case where communication interfaces 
capable of performing high capacity data transfer such 
as optical fibers are used as communication circuits, 
it is possible to provide only one of the communication 
interfaces in the display apparatus , and connect a 
plurality of information processing apparatuses by the 
communication interface and hub or bus connection to 
send the input signal of coordinate information, etc. 
to a selected information processing apparatus by time- 
division or packet transmission or the like. 

Also, in the case where image data communication 
interfaces capable of performing high capacity data 
transfer such as optical fibers are used as receiving 
circuits, it is possible to provide only one of the 
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communication interfaces in the display apparatus, and 
connect a plurality of information processing 
apparatuses by the communication interface and hub or 
bus connection to input image data of the information 
processing apparatus by time- division or packet 
transmission or the like. 

Also, for the present invention, a digitizer is 
used as a coordinate input device, but other coordinate 
input devices such as a pointer of remote control may 
be used- Also, the coordinate input device is 
connected to the information processing apparatus using 
the serial interface, but other communication 
interfaces may be used. Also, a liquid crystal panel 
is used as a display unit, but other display devices 
such as a CRT may be used. 

Furthermore, the present invention may be applied 
to a system constituted by a plurality of apparatuses 
(for example, a host computer, interface apparatus, 
reader, printer, etc.), or may be applied to equipment 
constituted by one apparatus (for example, a copying 
machine, facsimile machine, etc.). 

Also, needless to say, the object of the present 
invention may also be achieved by supplying a storage 
medium having recorded therein a program code of 
software for achieving the functions of the aforesaid 
embodiments to a system or apparatus and having the 
program code stored in the storage medium read and 



executed by the computer (or CPU and MPU) of the system 
or the apparatus . 

In this case, the program code read from the 
storage medium itself achieves the functions of the 
aforesaid embodiments, and thus the storage medium 
having the program code recorded therein composes the 
present invention . 

For storage media for supplying program codes, for 
example, a floppy disk, a hard disk, an optical disk, a 
magneto-optical disk, a CD-ROM, a CD-R/RW, a DVD- 
ROM/RAM, a magnetic tape, a nonvolatile memory card, a 
ROM and the like may be used. 

Also, needless to say, not only the case where the 
functions of the aforesaid embodiments are achieved by 
executing the program code read by the computer, but 
also the case where the OS (operating system) or the 
like operating on the computer performs part or all of 
the actual processing based on the instructions of the 
program code, whereby the functions of the aforesaid 
embodiments are achieved is included. 

Furthermore, needless to say, the case is also 
included where after the program code read from the 
storage medium is written in a feature expansion board 
inserted in the computer and a feature expansion unit 
connected to the computer, the CPU or the like provided 
in the feature expansion board and the feature 
expansion unit performs part or all of actual 
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processing based on the instructions of the program 
code, whereby the functions of the aforesaid 
embodiments are achieved. 

When the present invention is applied to the above 
described storage medium, the program code 
corresponding to the flowchart described previously is 
stored in the medium. 

As described above , according to the present 
invention, a display apparatus capable of displaying 



10 images from a plurality of information processing 

apparatuses on one display apparatus and controlling 

O 

H the plurality of information processing apparatuses by 

Hcf 

* one input device, and a method and a program for 

O controlling the same can be provided. 

o 
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